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In nature, almost all the organisms would gain cellular photodamage which 
directly or indirectly destroys their nucleic acids from prolonged exposure to UV 
radiation, although UV radiation constitutes only a minor proportion of the sunlight. In 
the microbiota, in order to protect themselves against UV radiation, certain microbes 
have evolved some important photoprotective mechanisms, such as biochemical 
protection or biobehaviour protection. Of all these types of mechanisms known to act 
as sunscreens, melanin turns out to be the most effective one, due to its excellent ability 
to absorb UV radiation and high conversion rate to dissipate harmful radiant energy 
into heat. Therefore, melanin owns significant potiential to endow fragile organisms 
such as recombinant or bioengineered microbes with photoprotective ability. And 
successfully integrating them with exogenous melanin becomes key topics of this 
technology. 
Inspired by mussel addhesive foot protein, dopamine monomer (DA) was reported 
to self-polymerize into melanin-like nanoparticles, named polydopamine (PDA) in 
aqueous solution by air oxidation, and exhibiting excellent adhesivity to virtually all 
organic or inorganic substrates. More importantly, it is proved to be loads of functional 
groups such as –OH or –NH2 in its chemical structure, which can be used as cross-
linkers for further modification via Michael addition or Schiff base reaction. 
Herein, combining the simularity with natural melanin and chemical adhesivity of 
melanin-like PDA nanoparticles, we prepared PDA encapsulated Escheridhia Coli cells 
(E. coli@PDA), showing many interesting properties. The main work in this paper 
included as following: 
(1). Synthesizing melanin-like PDA nanoparticles, exploring its physicochemical 
properties. (2). Optimizing conditions for PDA shell formation on E. coli cells, 
characterizing the prapared E. coli@PDA product. (3). Evaluating the Uvio- and Lyso- 
resistance of PDA shell. 

















continuing morphology changes with NaOH amounts varying, exhibited a similar UV-
Vis absorption properties to natural melanin and demonstrated an excellent radiant 
energy dissipation capability with a photothermal conversion efficiency (η) up to 43%. 
The prepared PDA shell proved to be mechanically durable and selectively permissible 
retaining cellular metabolically active and viability, and show bit of inhibitory effects 
on the growth of encapsulated cells. More importantly, the aromatic PDA shells not 
only provided cells protection against UV radiation, allowing cells to remain 
metabolically active after prolonged exposure to UV radiation, but also demonstrated 
excellent resistance to lysozyme. Additionally, on the basis of the chemical reactivity 
of PDA, the cell surface can be further functionalized for applications of interests. We 
believe our work provide new insights for both fundamental research and applications 
of cell encapsulation. 
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图如图 1-1 所示。 
 
 
图 1-1 多巴胺单体（DA）的结构式 
Fig. 1-1 The chemical structure of DA 
 
多巴胺晶体主要有两种传统的制备方法[1]：可以通过二羟基苯丙氨酸在多
巴脱羧酶的作用下直接生产，其反应结构式如图 1-2 所示。 
 
 
图 1-2 多巴胺制备反应式[1] 
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